Background: Increasing incidence of ductal carcinoma in situ (DCIS) confronts patients and clinicians with optimal treatment decisions. This multidisciplinary study investigates therapeutic modalities of DCIS in daily practice and provides recommendations on how to increase quality of care.
Introduction
Breast carcinoma is the most frequent cancer in women and one of the major causes of death from cancer in industrialized countries. In Switzerland, it is estimated that each year ∼4000 women will develop breast cancer and ∼1600 will die of the disease. The canton of Geneva is particularly affected, presenting one of the highest European incidence rates [1] . Ductal carcinoma in situ (DCIS) represents ∼7% of all breast cancer cases and its incidence rate increased four-fold from 3.5 to 12.1 for the periods 1970-1974 and 1995-1999 , respectively (European age standardized per 100 000; Geneva Cancer Registry data). The long-term prognosis of DCIS is excellent, with a 10-year specific survival close to 90% (Geneva Cancer Registry data).
The widespread use of mammography has resulted in an enormous increase in the detection of DCIS. It now represents 15% of all breast cancers in countries with efficient mammography screening programs [2, 3] . Most of these precancerous lesions are detected in asymptomatic women as non-palpable microcalcifications on mammograms.
The current aim of DCIS treatment is not only to prevent the development of invasive cancer but also to minimize therapeutic adverse effects. This combination has made the management of DCIS one of the most debated issues of breast cancer treatment with the result that there is currently no uniformity in management of DCIS in daily practice.
Recommending evidence-based care for women with DCIS is an important issue for quality management of breast cancer. Updated guidelines [4, 5] , position papers [6, 7] and/or reviews [8, 9] propose that most women with DCIS can be considered as eligible candidates for BCS followed by radiotherapy. A small percentage might be effectively treated with local excision alone, although this is still subject to clinical trials. It is premature to recommend the routine use of tamoxifen in patients with DCIS on the current available evidence. Primary bilateral mastectomy, axillary dissection or adjuvant chemotherapy are inappropriate treatments for DCIS.
To improve the quality of management of women with breast cancer in Geneva, a multidisciplinary team investigated the treatment practice in routine health care, using the cantonal population-based cancer registry's data. This study describes the therapeutic modalities of DCIS, the factors that influenced the therapeutic approach, the conformity with existing guidelines and concludes with recommendations on how to improve the quality of DCIS management.
Patients and methods
Data were derived from the Geneva Cancer Registry data set, which includes information on all incident cases of malignant neoplasms occurring in the canton. The canton has a population of ∼400 000. The registry collects information from various sources and is very accurate. This is confirmed by the very low percentage (<2%) of cases only recorded from death certificates [10] .
The Geneva Cancer Registry systematically records the following data: sociodemographic information, diagnostic circumstances, modalities of diagnostic assessment, family history of cancer, tumor characteristics coded according to the International Classification of Diseases for Oncology (ICD-O) [11] , stage of the disease at diagnosis, treatment during the first 6 months after diagnosis, finality of treatment, survival status and cause of death.
Additional data from clinical files were taken to elucidate reasons for alleged under-or overtreatment of DCIS. A priori putative overtreatment was defined as unilateral mastectomy for small (<4 cm) and unifocal DCIS, bilateral mastectomy, lymph node dissection, chemotherapy and radiotherapy after radical mastectomy. Undertreatment was defined as breast-conserving surgery (BCS) with tumor-positive margins that was not followed by a second surgical procedure or radiotherapy. Local recurrence following DCIS was also investigated.
Patient selection
The study was limited to women with histologically confirmed primary DCIS of the breast (ICD-O code: 174), diagnosed from 1995 to 1999 (n = 135) and resident in the Swiss canton of Geneva. Women with previous (n = 8) or contralateral breast cancer (n = 11) were excluded. Lobular carcinoma in situ was not considered, except when occurring as an incidental finding in a biopsy containing DCIS. The study finally included 116 patients.
Variables considered
Tumor size after resection (in cm) was classified into four categories (<20, 20-39, ≥40 mm and unknown). The histological grading was grade I (well differentiated, differentiated), grade II (moderately differentiated, moderately well differentiated), grade III (poorly differentiated) and not determined, stated or applicable [11] . Anatomical breast subsites considered were central (areola and central portion), lower-inner quadrant, lower-outer quadrant, upper-inner quadrant, upper-outer quadrant, other (overlapping, unknown and axillary tail) [11] . The estrogen receptors were considered as positive (≥10%) or negative (<10%).
Four levels of social class (based on the woman's last occupation or, for the unemployed, that of the spouse) were considered: low (manual employees, skilled and unskilled workers), middle (non-manual employees and administrative staff), high (professionals, executives, administrators), and unknown.
The health care sector in charge of breast cancer surgery was private (surgery in the private sector) or public (surgery in the public sector). The experience of the private surgeons was evaluated according to the mean number of breast cancer (in situ or invasive) surgeries performed per year as follows: >5, 3-5, 1-3 or <1.
The methods of discovery were regrouped in to four categories (BSE, screening mammography, clinical examination or other).
Family history was considered positive if the woman had one firstdegree relative with breast cancer occurring before the age of 50, two firstdegree relatives with breast cancer, greater than or equal to three relatives (any degree) affected or other family history strongly suggesting a high familial risk.
Statistical analysis
To examine the factors modifying the use of BCS, data were analyzed through unconditional multivariate logistic regression, considering women with BCS as cases and women with mastectomy (bilateral or unilateral) as controls [12] . The same approach was used to examine factors influencing axillary node dissection, considering as cases women with lymph node dissection and as controls women with no lymph node dissection. All models were log-linear fitted using SPSS version 9.0 (SPSS, Chicago, IL, USA). The identified factors therefore concerned the modifiers of the use of BCS. Factors of interest were alternatively age at diagnosis, period of diagnosis, nationality, marital status, social class, family history, method of discovery, health care sector, surgeon's experience, anatomical site, tumor differentiation, tumor size and multifocality. The models contained the factor of interest for the estimation of the 'crude effect'. For the estimation of the 'adjusted effect', we a priori decided to adjust for all other variables linked to the therapeutic choice in crude analyses. The significance of each variable of interest was assessed by comparing the goodness of fit measure (deviance according to the degree of freedom) of the model with and without the variables of interest. Results are presented as relative risk estimates of being treated by the therapy of interest or not. The power of these analyses was expected to be low, given the small number of women (with mastectomy or lymph node dissection) in the control group. Therefore, only factors that strongly influence surgical practice were expected to have a significant effect.
Results

Patient and tumor characteristics
The mean age of the 116 patients was 58.6 years of age (range 36-83) and 25 (22%) women were <50 years of age. Eight women (7%) had a positive family history. Fifty-seven (49%) women were born abroad, reflecting the cosmopolite population of the canton. Sixty-eight DCIS lesions (62%) were detected by mammography screening.
The histological types of DCIS were distributed as follows: 82 ductal, 16 comedo and 18 intraductal papillary carcinomas.
Forty-one (35%) tumors overlapped two quadrants and 37 (32%) were located in the upper-outer quadrant. Mean tumor size was 23 mm and 31% of lesions measured <1 cm. Ductal carcinoma in situ was multifocal among 23 (21%) women. The differentiation of tumors was poorly assessed (missing information in 46 patients) and among the valid observations there were 32 (47%) poorly differentiated DCIS. Presence of positive estrogen receptors was evaluated for only 63 women (46%). Among them, 16 were considered negative and 47 positive. Table 1 presents the different therapeutic modalities performed. Most women (58%) were treated within 1 month of diagnosis. Sixty-three per cent had surgery in the private sector.
Description of treatment
Breast-conserving surgery was the most frequent surgical option (n = 90; 78%). Seven (6%) women were treated by bilateral mastectomy and 18 (16%) women underwent lymph node dissection. Twenty women (17%) were operated on by surgeons performing less than three breast cancer operations per year. The majority (75%) of women with BCS had radiotherapy. Three women had radiotherapy after mastectomy and two women received adjuvant chemotherapy. Hormonotherapy was rare (n = 5).
Seven women (6%) underwent a second surgical intervention for the following reasons: positive margin (n = 1); multifocal DCIS (n = 1); patient's request (n = 1); cosmetic (n = 4); and unspecified (n = 1).
Reasons for bilateral mastectomy (n = 7) were as follows: multifocal DCIS (n = 1); very dense, non-interpretable contralateral breast tissue (n = 2); cosmetic symmetrization (n = 1); bilateral reconstruction (n = 2); and patient's request (n = 1).
As expected, no positive lymph nodes were found for women with axillary dissection (n = 18). Justifications for axillary dissection were as follows: preoperative fine needle cytology positive for carcinoma not otherwise specified (n = 8); frozen section biopsy positive for carcinoma (n = 5); comedo carcinoma (n = 2); large diffuse tumor (n = 2) and no medical reason found (n = 1).
Among the 18 patients with mastectomy, 10 were performed for unifocal tumors with a diameter <4 cm.
Among the eight patients with tumor-positive margins after definitive surgery, five received adjuvant radiotherapy. Three patients did not receive any additional therapy: one refused, one was considered too old (80 years of age) and for one patient, no reason was given.
Two women received radiotherapy after partial mastectomy because of presence of some remaining breast tissue. One, in particular, had positive tumor margins.
Chemotherapy was administered to two patients: in one case the physician incorrectly concluded that the patient had invasive breast cancer; in the other, no reason was found.
Determinants of BCS use
Of the 116 DCIS patients, 90 underwent BCS (cases), 25 underwent bilateral or unilateral mastectomy (controls) and one patient was excluded (type of surgery not recorded). Table 2 shows the patient distribution according to individual and tumor characteristics. Most factors were not significantly linked to type of surgery. In the univariate analyses, method of discovery, localization, size, multifocality and differentiation of tumor were significantly linked to use of BCS. In particular, the probability of having BCS was about four-fold higher for women with a tumor detected by mammography compared with a tumor discovered by breast self-examination and about seven-fold higher for well or moderately differentiated tumors compared with poorly differentiated tumors. Breast-conserving surgery was about five-fold less frequent for tumors occurring in the central portion of the breast and tumors overlapping two quadrants compared with tumors of the upper-outer quadrant. Breast-conserving surgery was three-fold less frequent for multifocal lesions and strongly decreased with increasing size of tumor. There was a 10-fold lesser chance of having BCS when the tumor was ≥40 mm, compared with those of <10 mm. Multivariate analyses (adjusting for these relevant factors and age) provided similar results. However, only method of discovery, tumor size and site remained statistically significant.
Determinants of lymph node dissection
Of the 116 women with DCIS, 98 had no lymph node dissection (cases) and 18 had lymph node dissection (controls). Table 3 shows the patient distribution according to individual and tumor characteristics. In univariate analyses, period, method of discovery, multifocality and type of surgery were significantly linked to the use of lymph node dissection. In particular, the probability of having lymph node dissection was ∼10-fold lower for women with tumors detected by mammography compared with tumors discovered by breast self-examination and ∼10-fold higher for multifocal DCIS. Lymph node dissection was strongly linked to the type of surgery: women with mastectomy had a four-fold increased risk of lymph node dissection. Multivariate analyses provided similar results, the effect of multifocality and the method of discovery remained significant. No effect of individual characteristics, private or public practice, and/or the surgeon's experience were observed.
Local recurrence
After a mean follow-up period of 44.8 months (range 18-76 months) six women had local recurrence (two in situ, four invasive). Primary DCIS was generally poorly differentiated and rather large. All women were relatively young (range 40-55 years) at diagnosis and underwent BCS. Two did not receive adjuvant radiotherapy. One woman had positive surgical margins after resection of the primary tumor. Two women 
Discussion
This population-based study shows that there is no standardized therapeutic approach in the management of women with DCIS in daily practice in Geneva. These disparities reflect the difficulty in choosing for each patient the least aggressive treatment without increasing the risk of recurrence. Introduction of good practice guidelines may reduce these disparities and lead to better management of women with DCIS. This discussion intends to illustrate how DCIS management could be improved in the canton of Geneva. The systematic review of pathological slides was not carried out, so the accuracy of DCIS diagnosis could not be verified. This study could only evaluate DCIS management based on the available factual medical documentation. In reality, the decision-making processes, including the patient-physician interaction, is much more complex. Some exceptional cases of over-and undertreatment were found, two women received chemotherapy for DCIS and three women with positive margins after BCS did not undergo further resection or adjuvant therapy, which in one case resulted in invasive local recurrence. Despite the rarity of these situations, this could be considered malpractice.
Prevention of unnecessary axillary dissection
Axillary dissection strongly diminishes the quality of life [13, 14] , increases treatment costs and should not be performed in patients with DCIS regardless of size, grade or histological subtype [8] . Selective sentinel lymphadenectomy in large or multifocal DCIS was not validated. No axillary staging procedure should be undertaken in any DCIS patient who has no signs of tumor invasion [13] . In our study, 18 women were 'treated' with 'unnecessary' lymph node dissection. Axillary dissection was usually large with an average of 11 resected lymph nodes. Most of these lymph node dissections were due to incomplete DCIS assessment before surgery: eight women had only preoperative fine needle cytology revealing malignant cells, and five women had per-operative frozen section histology positive for a carcinoma.
Once DCIS is suspected, cytology is not the appropriate diagnostic procedure. Fine needle aspiration cytology has low sensitivity for the detection of non-high-grade DCIS, is unable to differentiate between invasive and in situ breast cancer and is ineffective in the evaluation of microcalcifications [15] .
According to the updated guidelines, image-guided core biopsy or open surgical biopsy with mammographic verification of the samples should be performed before recommending any definitive surgical treatment [5, 16] . Frozen section biopsy must be strongly discouraged. Women must be informed of the possibility of re-intervention if the margins are not clear or invasive disease is ultimately diagnosed. Implementation of these recommendations could prevent most of the unnecessary lymph node dissections in the canton of Geneva.
Promotion of BCS
Breast-conserving surgery, whenever possible, is recommended, since lumpectomy with radiation offers the same survival as mastectomy alone, despite a slightly higher rate of local recurrence (in the breast area itself) [8, 9] . No patient with DCIS, even those with comedo necrosis or high-grade lesions or positive familial history, needs to be excluded from the option of BCS and radiotherapy if resection with clear margins can be achieved with a correct cosmetic result [8] .
Breast-conserving surgery reduces the emotional trauma of losing the breast, preserves sensation in the nipple and skin and has in most cases a satisfactory cosmetic result [14] . Accurate determination of the lesion size by magnification mammography [17, 18] is necessary for a preoperative selection of patients eligible for lumpectomy and to reduce re-intera Adjusted for age (continuous), period (1997) (1998) ventions. Mastectomy may be necessary (i) if the area of DCIS is very large (>4 or 5 cm depending on the guidelines); (ii) the breast contains several areas of DCIS; (iii) the DCIS cannot be completely removed by lumpectomy; (iv) the breast is too small for adequate cosmetic results; or (v) if radiation therapy is not possible or not desired by the patient. A woman may also prefer mastectomy for her own peace of mind. In our study, 78% DCIS patients had BCS. The use of BCS has increased ∼21% compared with the period from 1990 to 1994. As previously described for invasive breast cancer, BCS is less frequent for tumors of the central region, independent of tumor size. However, with good surgical practice, the location beneath the nipple should not be a contraindication to BCS, as good cosmetic results can be achieved [16] . Finally, four women had subcutaneous mastectomy (three for reconstruction reasons). This kind of surgery is not recommended for DCIS patients, as it leaves remaining breast tissue and does not eliminate the risk of recurrence [6] .
Discouragement of bilateral mastectomy
There is no medical indication for bilateral mastectomy in unilateral DCIS and this may be considered a putative overtreatment. It has been shown that contralateral breast cancer risk is similar to that of patients with invasive ductal carcinoma, i.e. <5% after 6 years of follow-up [19] . Mastectomy may be appropriate for women who are known to be at high risk or who are extremely anxious about breast surveillance. In the current study, bilateral mastectomy was performed on seven women, mainly because of uncertainty about the presence of contralateral breast lesions due to multifocal DCIS or because of difficulties interpreting mammograms of contralateral breast tissue. Bilateral reconstruction was the main reason for two of the women. None of these women had contralateral breast cancer.
If contralateral mastectomy is to be performed at all, the decision to go ahead should be decided together with the patient. The woman must fully understand the very low risk of contralateral breast cancer and totally agree that elective bilateral mastectomy is the best option for her.
Reducing recurrence after BCS with clear margins and radiotherapy
Breast-conserving surgery without adjuvant treatment results in recurrence rates of ∼20%; half of the recurrences are invasive. Randomized trials (EORTC 10853 and NSABP B-17) have demonstrated that radiotherapy after BCS can reduce the risk of local recurrence to ∼10% and increase the potential long-term cure rate to 95% [4, 7, 20, 21] . A recent clinical trial shows that hormonotherapy (tamoxifen) can help reduce the recurrence rate even further [4, 20] . However, these patients already have a low risk of recurrence and the benefits of tamoxifen, as demonstrated in this trial, are small in absolute terms. Updated guidelines or position papers clearly recommend all women with BCS to undergo radiotherapy, but conclude that it is premature to give tamoxifen systematically [4-6, 8, 9] .
In this study, 25% of women did not receive adjuvant radiotherapy after BCS. We expect this proportion to decrease rapidly. Five women received tamoxifen, none of them was enrolled in a randomized trial.
Other factors linked with an increased rate for local recurrence after BCS are young age, tumor size, positive tumor margins and tumor grade [22, 23] . Breast cancer recurrence after conserving treatment was observed among six (7%) of the 90 women. Four women had invasive recurrence and one died from the disease. However, the number of women included in this study, as well as the time to follow-up, were too limited to correctly assess the risk of recurrence.
Encouragement of breast reconstruction after mastectomy
Successful breast cancer reconstruction is now possible in nearly every patient undergoing mastectomy [24] . Ductal carcinoma in situ patients are especially good candidates for breast reconstruction as they do not require large skin resection or irradiation of the chest wall. In most cases, reconstruction can be carried out during the same session as the mastectomy. In Geneva, breast reconstruction was performed in only seven of 18 women with mastectomy, and two were not assessed. The surgeons must routinely inform their patients of the possibility of immediate reconstruction.
Setting up of a multidisciplinary breast cancer team
There is evidence that an interactive multidisciplinary approach to breast cancer management produces significant benefits [15] . A recent study in the USA reported that a centralized university multidisciplinary panel, who reviewed in consultation 75 women with breast cancer, disagreed with 32 (43%) of the initial physicians' treatment recommendations and with the initial pathological diagnosis of four of 17 in situ breast lesions [25] . Such a multidisciplinary team is currently set up at the university hospital to help physicians and patients decide on the most effective, evidence-based therapeutic approach for early breast cancer, including DCIS. It is difficult to estimate the impact of such a team in Geneva, as its acceptability will depend on the confidence of the private sector.
This study shows important disparities in DCIS management and stimulates further discussions toward more effective approaches. This is of great importance since a populationbased breast cancer screening program was implemented in 1999 with the main objective of diagnosing breast cancer earlier and improving cure and quality of life. This screening program will be more effective if women with DCIS or early stage breast cancer are optimally treated.
